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(57) Abstract: A transmitting section radiates a short -pulse wave into the space. A receiving section comprises a branch circuit for 
receiving the reflected short-pulse wave radiated into the space and in-phase branching the signal of the reflected wave into first and 
second signals and a detecting circuit composed of a linear multiplier linearly multiplying the first and second signals and a lowpass 
filter for extracting the baseband component from the output signal of the linear multiplier. A signal processing section analyzes an 
object present in the space on the basis of the output of the signal processing section. A control section performs a predetermined 
control on at least either the transmitting or receiving section according to the analysis result of the signal processing section. 
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£tl1tM/*/lsXm (Pt) ICOV >Ttf>5t#tiK (Pr) &ffl£&&8!t (30) ^ioT^ff £*L 
5*WJHMSr^<SI W ttftBSff $P (30) ^oflag^SH^ih^^rS^y^ 

#^TV^§r^^#^^i-§^12(D^#^^5^^^^W^(0$lJ#^^^i#fc$ 

[0052] ^fc, _htE a m&m&irtttbK. *&m<D%$2i<Dmmz£z>k, 

tfimstmn (30) tvx, mm%tM$i (pr) ^f^f^m-r^i^b msvsq^e 

mmmiRx^m2co^im^(30A, 30B)^b<Dtatim^m^^x, mm^m ( 

l)^#^i-S^#:(la)(D^[^^Wi-§^^ 0 ^#^TV^§'^^#m^i- ; 5^1 
[0053] _hlBg^^i-^c*^ #3&W©^220>1iBflfcli:,J:5^ 

mmBMmwm^mti-r^T^K^ vr, tfrtei^siim (35) ^l-c^ v ^ 

Z>m&TfiM2<Dh ! 7>i?X*(Ql, Q2)£#x., BufB^l^TJ?^2(^h^^v ? ^(Ql 
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(35a) x 

<Dh?isi?x* (QD <D^?*ltifii&fcffifcm3%.TfiW4<Db : 7>'i?x? (Q3, Q4) CO 
SfrlE^^y ^#ii««fl5)iB&^jj^$tL-CV ^«^2©|igbJi*B5S (35b) 

§m5^^6COh^v ? ^(Q5, Q6)£« WmM5<Dh9^J^ (Q5) ©^<— 
^A^J«^f|flE^2CD^»J^l|ie^ (35b) CDitufBff^CDh^v^ (Q4) <D^<— 
^^afcgS&fc**-^*^ BUfE^l6D^t!]iii|>M^(35a)6DtiffB^2CDh^v ? 

(Q2) ©al/^ W^;JSl^|B^5S.t5^6©h9^^ (Q5, Q6) ©ttrfB^y 
*#»S»MI&aSgN*£*VCl ^3S3£>^Kjlf(g$& (35c) t, 

^fl^fl, Btf|B^2C0^1b^tI^(35b)(DMIB||3<Dh7^^(Q3)C0=iW^ 
W^JBi:^flB^3©|ilbJt#SSft(35c)©M|B^5©h9>^^ (Q5)CD=tW^tttfj 

*Bfc fc#ffifcg^&ivrv ^mKD^mmK (R3) (OUT1) 

ffit\Z&mKWtifetlX\ ^M2<D&ffiefii (R4) &t^2©ffl;*7flg (OUT2) 
ttf|E^HIj^(34) ^J:oTlH^^$^fcttf|B^l(Dff-^(Vl)^^«^l 

tJ?H2cD=3^/V(Ll, L2)^HlcD®^:(R9)^/5^^||lcDCiw?^^/^ (LPF 
1) %.Xf$($3%.Tf%$4<D=i'(sl' (L3, L4) h%2(DWsK (RIO) ^^^I2©P-/^ 
y-T/V^ (LPF2)£, 
BiffE^fe Hl{^ (34) m J;oT|Rl^^$^cttf|B||2COff # (V2) 

Xfi$&6<D^/> (L5, L6) tm3COm.ifC (Rl 1) £^£>&5H3CDn— /^7C7^9 (LPF 
3) Wl7&t?l80n>f;l/ (L7, L8) fc&4©$g|fe (Rl 2) ^^^l4(DP-/^ 
:7>f/W (LPF4) 
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*(Q7, Q8)«Hijfc. BfrfEHl^U $ ^2(Dt2— /^^/^(LPFl, LPF2)<Z)#ffl;fr 
«irbT<DM|Bmi^B203-r/V(Ll, L2)&TJ^fB^3&tm4tf>=M7KL3, 
L4)<D#^cp^^ttf|E^7JtU?^8(Dh7^^(Q7, Q8) *A;fc*£# 
^M^tL^Hl^^^^jy^^^tHlSSCEFl, EF2)i:, 

^(Q9, Q10)^«x., ffrfB^3&^4(Z)n w^^/V^ (LPF3, LPF4)<?)#ffi 
^S^LT(DBijfB^5^^6(Z)=3/r7V (L5, L6) &U^fBf§7,R^||8(Z>:n^/V (L7 
, L8)cD^^cp^t-Bi|fB^9^:^10(Dh9^v ? ^(Q9 ) Q10) ^A^7 
^^^^tb^^S^t^^O^^^nTJCU^CEFS, EF4) 

*tveti. mimzommmm^ (35b) <D#iifBiii3<D h^>^ (Q3) Rumm 
mi<D^.mmK (R3) £<D5g Jdgj^ti^ ii9<D=3-f (L9) ^bitfb^kz) tti^,« ( 

OUTl) b(Dmi^Wc£tL%$BlO<D=i4/l'CL10) ^fffSB|ll^#efel (R3) t^X 
*9*^^^^5(Dn-/^^/^ (LPF5) 

m3commmm^(35 C )com6^b9^^(Q6)tco^m^u^^tHMt, mm 
m2(D^mmfi (R4) torn i^tis^ii©^^ (lid ^t^tufB02(D 

*jg (OUT2) £<DR0 Kmm^Mmi2(D^;V (L12) £#tf|B|g2<D^#igin: (R4) £ 
J:t)«^$n«^6©a w?^7-r/^ (LPF6) fc&ftfltU 

fflfB^l(DM»Jiii|'S^(35a) (^ff(fB||l^U ? ^2(Dh7^v ; ^ (Ql, Q2) <D&<^ 
—^Atjiffitf, ^tl^etl. MmW$lRXFm2(D^y?7*tiVm3&(KFl, EF2)<Z> 

mmmi<Dm^(vi)^mmmi^mmmm^(35 a ) icAXtsnztm^ 

mmm2(D^mm^(35b)<Dmmm3<Db9> c J^(Q3)RX^mmM3(DmW} 

mm^(35c)(Dmmme(Dbv>^^(Q6)(D^-<-^AtimK ^ti^en. mm 

H3^^4(D^^^dr7[HlS&(EF3, EF4) ^ffi^^dg^tVCV^^C 

RxfM3<DMmmm^(35b, 35c) \z.A£i&n%~b\^£v, 
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W!^&fglRXfiM2(Dtttj]ffi (OUT1 , OUT2) <D'pt£< -ftfrh ffffEfill.&.t^ 

2©^(V1, V2)o«M^m»ffi^^W^ie^$tbrvv5^i:Sr#«i:-r5^l3 
[0054] WJ:<DJ;5&«f£fcJ;«3. ^mmcom^^^— P&XFttofim-fimKS&k.^ 

[0055] ^M©®/^!/-^^©^^}*, ^5fe^i5^BP^ai«M 

ISSrJBv Kit), a@=ar ^ y T«r3B££*fcv \£5 fcbTV ^ Q 
[0057] RJt*jR^#SrtftSfr5BRt!i. &M<D%&mttttKtt:. n-#/Wf 

tt^^^j raft se^^#ucv ^ i st^^-e^ , -his© i5^s*f mm ^ 
[0059] [Mam, j&m\£*z>?a/vvx]s-- y<Dmi<DmMtem<D*>xTJm&&F& 
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[05B]g|5B^ H5At^b/'=¥V^^— h^^<D&&?4zf&7jk1~m3&m)&m'e& 

jj£fL%2m$is (t) 2 tw&mm (-<-^^k) w&^-rmxfo% 0 

[Elio]g|iote\ ^(Z)g:^f$|3^fflv^ 

m 1 1] a 1 1 fa, h i ^^b^ionji^^ j^m^/k*^— y&mit&nwir 

Zfctb \C7j<1r?4V^^— bXhZ> 0 

cm 12] si 1 2te, w-^£> jg2<£>n mnm^mn^mm^ir 

m i3] m 1 3te, *»i isjg/^i/- ^-tf)i§3<^ »n<^§ u©*fifesr^- 
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[0060] £xt, ^mmfc£%Ms<^^—i?<Dm^frcDMM(Di&Mi^\<^x, mm&^m 

vxnm-r^ 0 
[oo6i] mi<£>mm<DMW) 

o 

[0062] mi\$, ^^m<DMicomM<D^M^^M^^^—y20<Dm)^^iryti^ 

mx&% 0 

%mmi$2ib^ ^(DmmxiKx^xmm^miKikM^tifc.m^/^^ptcDRm 
iSPr^sft u m%cM$iPrcDm ^K^miRxim2com ^vi, V2icm8$rt&ir% 
5r$£\E}m4t, ^<Dftj&mm4\cx<>xmw^£tifcMiRx?M2<Dm^vi, v 
2m±^mnmnir^mmnm5t^(Dmnmwm5^b(Dmtim^b^< 

m^^x, mim^2iRxi^m^3oco^fj:<th— ^KM^xm&^m^n^m 
mn>50t%^x\^ o 
[oo64] *fc, K& l %Ms*A'Xi>'~-y<DfflWj?mi*. m^ma^ mm^2u sft 

^pr^mmoKx^x^mu %%K^m i r(Dm^m:mim^m2(Dmwvi 

, V2\Z.m^lfti&i-Z>*^y-7t^ ~<DMlRXfM2<Dm^rVl, v2m±&mi&mw-^ 
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[0065] AfrftjiaS, iKOBIl^-r^/^V'— ^20tt, Mff §P21, S:ftf|330, T^n 

(A/D) $&§§30. fs^a§|540^OTJ^I§|550^ iotf^^^t 

[0066] j£ff gP21fi, $lJM5Od^0f^MTg-emiJ$tb§hy^ff ^rG^tf^m^ 
m$.~TZ> J:5^bT^$^Bf^«l'STp Ins) -CB^^-ryTji^licFc ( 

f?!Jx.»\ 26GHz) <£>^/K*^Pt2r^ff T^-f-22£^LT2gP^l-N&#t-r5o 

[0067] &*3, T^^-22«, m^-r^Sff §|330(D^f T>T-r31b&m£tlZ>m& 

[0068] ~<D3£ff §&21te, EU^bTV^J;5^ f|lJ«50^<Dhy;tfff ^G^*$Ut 
i(igTp(D/^^ff^-Pa^^i-^/VV^^^23, r(D/-?/l^££££23;^^/K* 

m^Pa^ifx^^mTptmm^^vTm^mFc^mT^m^mmm^ir 

ls~7j;V$ (BRF) 26£, r<DBRF26£ML7cff ^tf5j£fi jft£LT#H££*b53tft 

[0069] 3B^3£24<D*|&£LT{3\ V K o^<D*^#;t W5 Q 

[0070] H2tt, Blil!:^U^l©IUfi^tR^j;5^V^i>— ^©3£ftlfB2lfc:;8v^*L 

[0071] l-J&b"^ £©3MgS&24^ 02lZ^tM;5fc> A^J 60 AND [U ^ AND HI 

fWb$tbfe2A^7, 2tti^M^y-Miif&24ai:. Jtavea-u ^©y-MSliS 

24a(DA^f|3^S^tLfc^5^^^nTM(D^lRtJ ? m2(DA^^^^^T24b, 24 
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[0072] ^(Dmmmm4e^ m*.t£, ^bv^9-omxm^tix\^^ 0 

[0073] Z<D£5fomj&.&tlX\t^Z>mMm24frtbtt:s m3<D(a)K^1r£y\Z, MMTgWl- 

[0074] z.<Dmm^24frb<DmtJim-%'Pb<Dm$iWtfe, *jj'<v7T24b&(jvr— bm&2 
4 a <DA&fim(Dmmmmt^mmmm4e(Dmmmmt<D&nYx&:'§LZ> 0 

[0075] m:\ Afis<v7T24b&Tf^—bm&24a<DAM£>m<DMMV$m-Z, — fflftK 

, m&mtttk&L.x&tizmfew.x'ibZo 

mm^M^^tKx^^mmm4(Dmtim^ph(Dmmm^m^mmirwB(Dm 

Urpfom&WtiMX-tf. 26GHz) CT^LTV^o 

[0077] m4n, mu^vtcmi(^MMMW^x^M^^^—^<Dmm^2ucm^^hti 

[0078] £©*j£0!lteJ;53BS8&24ra\ 04^i~J;5^ *B«S&24ffc. roif 

lHt3g|Hl*&24h£&*fU #^24g(D#^M^m(^!IX.^^ 26GHz)-e^»^i- 

[0079] $£>i^ ^<o«^tJ:j;«^«24tt, iii|is^24f(DA^#J(m^#J-e i ba;v^i:T 

— ^7^^(^rB1^-^^^^ff^Pa^j;9^W^J^Wf^^^^24i^^{t^t^TV^ 

[0080] r(D«j^^!)^j;^Sg^24«, /-?/^ff ^-Pa^A^UTV^^rHl^ft^^5 : -24i 
^^V^^»f^i-^^#^^^V^fi^Pa^A^LTV^V^^^«^^24 

[0081] rr-ctt, m^^24i(DAti\ntr—^y^>t(Dm^^y^24\\z.^mM, mi& 

[0082] mm^24f<DmMMbT—*94^b<Dm&^y?-24i\Z.£K>Mm. mwt 
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[0083] ^tt^®2^U?|g4^^bfcV^^^«^^J:§^^24MV^^ff§P21« 
[0084] Uc^ot, UWB(D^ffl^^LT^3ztii-§J;5^^^tLTV>^«^^S(Z)f|}iJ|5g 

[0085] ±mvtm2%.x$m4<D&M^24<Dmm^ tti^ti. -mx&v, m<Dm 
^ (mmm ^vv^mm u^y) -rzmm^b* — (ask) tt&m v ^ 

[0087] r<D£5^t»®ASK;^-ete:, ^i/ft?^©/^^-^^^^ 

ns) x^^m^mm w*.t£, io ^ s) ©ifrasasrf {g^m^w£is#j^sv ^ 
[0088] ^©ae^yrw:, g^^w tr<Dmi$ m^mr^m^m^^mm 

[0089] fiflBUWBV— ^^Tivl^iLT, FCC (^B^^fflfaSM^) f*> 

#ff ^Citfcl f£:i3V 22~29GHz<Dfti$ft\Z$3m¥-1&MjJ&8t& -41dBm/ 

[0090] ##fF;£jiU FCC02-48, New Part 15 Rules, "FIRST REPORT A 
ND ORDER" 

o^«9, ±|B<DUWBW— ^i/^T^-CIt, 22~29GHz<Dffii$tfiU<l$dtfZ>^^/V 
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[oo9i] rro^ii^tsfcftfc, mi6\cmmx^iruwB(Dmm^m^^mx^ir 

tlX\^24. 05GHz^24. 25GHzCD$£?f§ : i$ (Short Range Device : SRD) CO 
[0092] L^U £(£>S&£\ 016^t"<£5^ SRD(D3£<^^EESS(ife^^S^M)(D/-? 

5/^-fe^^M-f-§^^cDRR(ia^M^iimmfiJij) t^sm^tmrt (rad 

iation restricted band) frfo 1 *). ^.<Dm^^MM±^^(DmM\^=f^m^fV 
[0093] ^h,fc*frU ^mWXfe, _h5£UfcJ;5^ ^^24(D#$c£LT^/K*{f -S§-Pa^ 

m^(D^?y/v^?(Dmn^fcx& mtteZo 
[0094] ^mmxfe, ±mjfz£oten&ftHMit&k<D^&&+frtemt??>£5iz. 

mmm.<Dm$im<Dmfe&-rz>z_b&x%z> 0 
[0095] w_h(Dj:5^L-c^^24d^m^$tt^ft-^pb«, mtjmm^25{z£K>mm& 

fltzM.. BRF26^L-C0f^^dr^yTjliSmFc(F!lx.«\ 26GHz) CD^/K*^ 
Pt£LTi£ffT>"^22^#fc|££;fx3 0 
[0096] rtt^J;^ mitT^T^22^h^m^fcM^/^^Pt^m^MM<D^mi^ 

[0097] &:Jb\ mijiii|>M^25(D^IJ#^, $IJ#$|550^J;oT ^^^^^^^§0:5^ 

[0098] — 13, ^fiSB30tt, Qm^mmafrbtDRMmPr&^mTl/T^l&^Xg: 
flU ^^KMPr(Dff-^R^LNA(«^iii|.S^)32^J;«9iii|iSLfcm, ^*S2 
GHzgI©/^K/^7^/^ (BPF) 41 ^J;«9^«JPg$^tfcS*f^PrC0ff ^-R' 
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[0099] ft**, LNA32(DflJ#te, m'MM50K£oX ^S^m-f-^t^X^^XoiCf^X 
[0100] t&&0&33i2, BPF41/6^m^$tv§SM^Pr(Off-^R / £r|lJ|fB(0 o )-CSgl<D 
±i-^^^^l©fs-^vii:^2©fs-^V2i:^^m^i-^^^35i:, r<D 

»^#^35(^m^ff^^^-^^^K^W^ttmi-§{£«Mai§^/^(L 
PF) 36tK iot«^$tlTV >5„ 

[oioi] |&7g3&3M&35fc:tt. — m¥^^^fflv>s^v><od^^ds*)Sds x 
[0102] M^Vv^-h^im, H5Af^i-J:5i-, K^tfrtas, W,\Jh^M,2,(ommm 

i|>&gs35a, 35b. 35c^ib&5 0 

[0103] ^lt, mi<vmmmmm5a{zMi(vm^vi&mmA£jirZ)bit^ z.<dw,\<d 

^»it"l>S^35a(D^##J^^$^fcm2^:IJ?||3(D^l!]Jti|iS^35b, 35c \Z&2 
m^V2^WiXtiir^hK^0^ Hl(Dff^-V1^^2(Dff^-V2<D«^LV^^ 

tfM2RXfM3<DMW}m^35K 35c<D*M^#4S^lR3, R4^ibffiij£tv5 0 
[0104] ^(D^VW^— h^rlHzl^T, Hl<^fMi|>g^35ate, *T*ve*K 

#^-^A^«^^^^m^»tK^^^*®*M{^i:^Wi-S^l^LU?0 
2<Dh7^ ? ^Ql ) Q2^«x., JgltfHf ^Vl^ffrfEmi^:tJ ? ll2(Dh7^^Q 

i, Q2(D^—^At}wmwttsfoz>tm^ ^y^^mmMmw^mmmi 

[0105] ^*3, Hl3ir502©h9^^Ql, Q2©a^y^#a«fllSffll&tt, 

#lR1, R2<P^*^£>^ffi£;h/CV^*{;^ ^2(Dh^> ? ^QlcD-<— 

[0106] Sfc, H2<£>^»iii|>S^35bte, &-<-XAtli®it&=iU??tti£)ii®R 

ff^-MV2^tfrfEH3^^4(Dh7^^Q3 ( Q4©#^— ^A^7«8^S8R*tb 
||l(D^l)]±ii|iS^35a(D||l(Dh9^^Ql(Dr3W^m^S^3^t^ 
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[0107] ^ M3<DMmmmm5c\^ zrtveti, &<—xx*imb&au?*mjjm& 

[0108] &*3, ^2(D^ibii^35b(D^4<D^^^Q4&tJ J ^3<DMlbii#S^35c<D 

[0109] *fc, m2(Dmmmmm5b(Dm3<Dby^^Q3(D^u^mti^tm3(Dmw} 

[0110] £/c, M2(DmmmU^S5h<DM4(Db9^^Q4<D^U^mtl^tMSC0mM 
ii^35c<D^6<Dh9^^Q6<D=iW^m^ffi^^*ai^#ffi^4^b 

[0111] rtL^i*9, Ill0l2©ttj^ffiOUTl, OUT23&>£>^l&t^2<£>ft #V1, V2 
(DmMmWMfi- (VlXV2)33fctt(Vl XV2)(D^<^-^^HJ T»TtB&fc$ 

[0112] ^(Dj;5i-*^$tt§^r/^-K^^J;§^m^35^, ^l^.U?^2(Dff-^ 
VI, V2£LT, 0U£fcf, ®6CO(a) ^^±5^3^©^ -S§-S (t) =Srl^+B-e^ — 
JtfcfcA^**-*^ ^otilM^H:, Bl6©(b) i^irXyK, A^Jff #S (t) &2HIL 

[0113] ^(Dj;5^^^imj^33^VN^tt§^^^l!jiii|e^^^=¥/w^-- 

i«*M^m^«35tt, -v(?v$z*ryyi/iy?Mmm& (mmic) -cffifc-c/hSfc* 

[oii4] tz.z>x\ m5A^^tcx^m^fm^m^(D^/v^—b^^^x^mnm 
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[0115] ^"C, #Jg3£W#e>tt, ®5A^bfc 

[0116] 05B», ^II^0^#^^j;oT^m$^fcBic^^^ o (Z)^/W^--h^f-O[Hl{^* 

[0117] 05B^*5V>T. 05A^LfcS^:^J^lHlj?&«^(O=¥/W^— K^I^IU— 

[0118] Irftfr-h, m5B\zmiT£5\Z&&*^<D^A>s<--h$fr'9'iZ*3\,^X, M2COMW) 

[0119] >&}3, i^O^v^e^LRS, R6RTffr^y?mftR7, R8«, Jgl7^H3 
O^Ifeiii|iM^35a(D||l^.t^^2(Z)h9Vv ? ^Ql, Q2<D^^^}£#lR1, R2£ 

[0120] Tfe/fc, igSB^^^^afe^^©^^— K^ic*5V^tt, Si?l7?/SJg3<D 
HlbiitS^35a, 35b, 35c©A^SPic^T©*^6«l*#lJEife'CKW-t-5J:5^i 
75^H4(Dn— /^^/V^LPFl, LPF2, LPF3, LPF4,&T^||17!rM^4<£>:^5:^ 
^^nyHIj^EFl, EF2, EF3, EF4^^#^.e>tLTV ^ Q 

[0121] ^ lEl5B^^i-i5^g^c^^-r7 0 (DdfV^/^-h^i^{^v^-c{i, mmxf-%?>(D 

6(DP- /n^^/V^LPF5, LPF6^{§x.^"CV ^ Q 

[0122] i-jfct?*,, igsB^^J^ftafeS*^:/©^'*— K*t©^Wft*^lU:5 

t,^imi^34^J;oT|^^^$tb^l<Dff^Vl^Mi-6^1^-m©^ 
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, L2bf&9<DWrnR9bfabj£Z>%$l<Dvi-- /<X7j/U?LPFlRTfM3RTf$g4<D=i4 
[0123] *fc, ZL<D&&*'C'7<D2r/l"*—h$fr'9"Ttt, &1&m&34fc£oXmttft1&£tl 

On- /<X7>(/V&l,PF3RXfW7RUM8<D=i4/l'L7, L8b^l2CDt&ffiR12bfrb 
t^^4(Dn—/^-7^;V^ 1 LPY2bti^^hflX\^ 0 
[0124] Wz., Z.<D$t&?4y°<D3?/Vs<—h^y-Xt^ ^ti^rti, &^<—*Ajji$ib&^ 
v?mt)i®b&^ir%M7RZ?M8<Db : 7>i?X?Q7 ', Q8£lf x., HM2©n- 
/^^/V^LPFl, LPF2(^€-m^«^b-C(D^l / S.^|g2(D=t-r/VLl ) L2^l^3 
,8.1^40:^/1^3, L4(D#^^^JZltijfB^7 / S.t) ? |l8(Z)h7^v ; ^Q7 ) Q80 
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